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ABSTRACT 

Harmonic forces give shape to our experience of 
past and future. This is the dramatic essence of 
musical experience. Itis why the composer, more or 
less intuitively, has manipulated the network of 
harmonic relationships of all musical scales for as 
long as music itself has existed. Evidence is 
accumulating to substantiate the need for much 
further study.of harmonic phenomena. Because 
there is reason to believe—as I do—that the 
tensional charge and discharge—the expectations 
evoked and thence fulfilled by tonic structures in 
music—all this is a direct product of the 
mathematics of harmonic order. I further believe 
that the same possibilities exist in the skillful 
design of harmonic pattern for visual perception. 
Therefore, I am exploring harmonics designed for 
eye instead of ear. It is interesting to note that the 
very creation of harmonic pattern had been 
altogether inconceivable until a very recent time 
when computer graphics eventually and slowly 
became available to the visual artist. 


I’d like to show how well computer graphics and 
harmonic pattern are suited for each other. And 
show how useful this compatibility can be for 
employing the computer to charm the eye. 

To begin, let’s consider the manner by which 
composers for centuries have used harmonic 
“force” to attract and hold the attention and 
otherwise charm the ear. Then we will examine a 
similar form of visual "force” which has been 
made possible by computer graphics. _ 

At the outset we know the musician's aural 
spectrum to be an undifferentiated and 
continuous spread of frequencies, say from twenty 
to twenty thousand cycles. Yet this apparently 
homogeneous continuum is not continuous at all. 
Harmonic relationships interactively transfigure 
this spectrum. Harmonic phenomena create 
discontinuities, as nodules of tension, 
anticipation, and resolution deform this otherwise 
smooth continuum. Whole number, or harmonic 
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nodes, scatizred throughout the spectrum create | 


order/disorder proclivities: centers of emotional 
focus which distort an otheiwise smoothly 
ascending texture. In fact, sounding tones over the 
gpan of just one octave persuades the ear that we 


‘are nearer a return back to the start than we are. 


advanced along any straight line of upward 
continuous ascension. | 

I want to suggest that it is this particular 
discontinuity, not really any other quality of the 
audio spectrum, that constitutes the raw material 


of the composer's art. Not pitch, texture, rhythm, 
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to believe. 

That is to say, no matter how we divide the 
spectrum into steps we find a hierarchy of 
perceptual values that distinctly rank each step. It 
is the composer’s cunning, or intuition, or even 
mindless exploitation of this hierarchy that is the 
primary source of rhythmic vitality and emotional 
content of music. The composer, however, must 
cooperate with these natural harmonic forces, or 
see his strategies defused by them. He cannot 
work his will against, nor exercise insensitivity to 
the charge and discharge. He cannot escape the 
dominion of the gravitational force of harmonic 
moment. | 

Furthermore, as a corollary to all the above, a 
visual domain of harmonic consequence has © 
become accessible through computer graphics. 
With the graphical display rooted upon coordinate 
mathematics it is only natural that a great vanety 
of periodic interference patterns can be produced. 
The motive now exists for the artist composer to 
discover his way into this diverse domain of 
dynamic visual form structured out of two and 
three-dimensional harmonic periodicity. This 
domain abounds with tonic centers of focus as in 
music. And this domain will render up an 
equivalent rhythmic and emotional content as in 
music. I think we will soon see the artist learn to 
cooperate anew with natural harmonic forces in 
hitherto unexplored visual terntory. 

In truth, harmonic forces give shape to our 
experience of past and future. 

Yet harmonic force is not al] that mysterious. 
We can speculate why the sound of “ti” urges us on 
to “do.” Significantly a good diagram for the 
perceptual dynamics of harmonics is found in this 
picture (Figure 1). | 

It is characteristic of harmonic phenomena, 
visual, aural, or otherwise, to show this kind of 
pattern. As patterns go, the illustration is perhaps 
explicit in a way that is even more obvious than 
the aural, leading-tone effect of "ti” upon do.” 

Eye and ear, each in its own wmique manner, 
experiences the dynamics of this kind of pattern 
as an event in time—as punctuation. Especially as 
an event of arrival or . When we arrive at 
“do,” the octave above the tonic “do,” we hear that 
rudimentary relationship with a particular 
infallibility. If we sample ascending steps of the 
scale, the ear is bound to sense the final event of 
arrival just as the eye can see arrival and 
departure relationships in the illustration. I might 
add that these relationships are many times more 


explicit when seen as a motion picture sequence. 
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as most 20th-century modernists have wanted us 
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corollary te aural responses, we have here a 0 om ca > 
phenomena of hierarchical distribution and *. is d 
classification of elements into an arrayinwhich = a i 
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principle, or a consonant/dissonant, principleto =/ dé 
work with. It is a principle which can be exploited ~~ eee eS 
in more ways than one might expect to give 
meaningful order to temporal development. The 
principle becomes a composer's valid strategy— 
probably the first strategy to be so defined and SS Ge Buk 
applied in the brief history of the art of computer near ines eicnets ie Oe 
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Finally, it is worth remarking that the u i 
illustration for this article could notbecreatedby © © ©. Yo a ow ee ee tee 
conventional hand-drawing techniques. At least 3 jx a ee eee ae ae 
that would be quite difficult. Moreover, itwould be “| “S-~“ “Ia” oi set at eae en yen 
impossible to hand-animate the film from which <...-"™%5,,2°77 aera trAtyaeiy f ee 
the illustration was derived. Many of these films “2. “S35. ge oR ohh SE gee ne 
reyuired thousands of drawings while the 23:9 . oe ee 3 Dee wah a 
computation for plotting is staggering. Thus the SBS. dee 
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functions, Thie may serve to illustrate the point Aohe dt df A a = 
that this new world of visual art cannot be ©... © °° “so” fe ee ee 


confused with any previous traditional forms. ©2002: .' een ae | ag es 
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It should be of particular interest to realize that @)°. °C 07 GE eB ec 
computer graphics—this 15-year-old infant—is 330 08h GR a 3 eae a ee 
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John Whitney’s growing reputation as a pioneer with 
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before that technology was accessible, or practical. 
What for years was only an obecure experimental study 
is just now evolving into an accepted and izable 
‘fine art attracting many young ertists. It is a field 
which is of growing interest to the personal computing Se “e "fg “e ote 
_ experimenter. John Whitney's part in bringing about =! . oe .; god § 2 a ee 


applications of the computer in visual art was advanced eg Ke NS ONS 
another step with the completion of his film Arabesque ef # FF # Ed 
last year. The film has received high honors in the US., RR RR wef AAA ey 
and weap including Iran where its relation to the a a a! Sie 
traditions of Islamic pattern was acknowledged. John’s Euan ana Meat wat a 
thirty-seven year “obsession” with the role of time and ee US 
movement in visual art led to computer graphics long m Ee a A 
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@ John Whitney may have been bern 30 years too music to something on TV.” — to happen,” he says. “MCA- Universal says that a publi- 
—— | 2 ; cation of only 10,000 issues of a videodise could be sold 

“My aspiration to create abstract filme in 1940 was : puts video art into business ajangside 
like trying to build a flying machine in the 1840s,” says the specialized record, novel or book of poetry, and 
Whitney, 60, a major influence in the use of there's an ample audience for ail this. 


“Until the proper kind of along,” he 
says, “it was tying to fy with hand-powered the most important astistiec machine since the piano. 
wings.” - “The whole story is not just about a few artists creating 
Indeed, in ast and entertainment often have things for a passive audience,” he says. “Art or music 


—~ yes never grown that way. In the period of Bach and 
Beethoven there was an enormous amateur enthusiasm. 
Among the fortunate elite of the Baroque era, everyone 
was | | 


tempt at ‘visual musie,’” explains Whitney. “This, too, “] can envision a renaissance of amateur art, 
was the same as trying ta fly with feathers and wax.” visual as well as musical, that become come 
But now finally has caught up with artis- mon in home. And if the composer can 
tic aspirations te Whitney, who uses a ~  eveate vast and exciting color 

computer system: im his Pacific Palisades studio to pro- is going to be just a8 and desirable in the 
duce brilliant moving imeges, we're on the verge of a as the piano—and the computer may not be quite 
Ret ean a se difficult to perform on.” 

@ tall: and exhibition of films by at the LA. 





Robertson Bivd (Information: 559-5033.) , ca media of fils and tape. Also, liquid erystale that are 
“3 dink the computer wil} be the ultimate ine =‘ With Computers used in watches, or something comparable, may become 
ateument,” he says, “and i see it thrust into the main-. a. fe te : _ method by which videolibe images are made visible in 
stxvumn of visual arts and music ix the early future. Al- - | ; -. daylight and on a surface of any size. 
though most culture in the 20th century has been i2- - “That could mean the end of the dark theater as we 
Werited, the computer-generated visual experience of know it,” says Whitney. “It would eliminate the 
pattern in movement may evolve as our only indigen- and the. environment and make it 
ous Cultural phenomensn with the exception ef jazz.” mech more casual, with the ambience of an art gallery. 
Computer graphics ave ued ocessionally in sci-fi aad You'd have to turn on the lights to view the show when 
abutract films, rock concerts, TV commerciale and sta- the sun goes down. 
dhem They're probably most y needs hours now to produce what took: hiss 
viewed in the network identifications and Movie of the weeks in the past, but his prineipal purpose is still the 
Week Whitney predicts that TV vari- samme as it was 30 years age: 
ety shows will be the next major area of entertainment “Tearus, with his feathers, was no dilettante,” Whit- 
to use computer graphics. * the cost of a. videodise may only be $10 to $12, Whitney ney says. “He put his life on the line. I think you can 


“Variety shows are best when they are musical and is optimistic that a large audience may be possible: “In find again and again in history that people do have mad, 
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When | first went to Paris, | did so instead of returning to Pomona College for my Junior year. Looking 
around, it was Gothic architecture that impressed me most. And of that architecture | preferred the 
flamboyant style of the fifteenth century. in this style my interest was attracted by balustrades. These | 
studied for six weeks in the Bibliotheque Mazarin, getting to the library when the doors were opened 
and not leaving until they were closed. Professor Pijoan, whom | had known at Pomona, arrived in 
Paris and asked me what | was doing. (We were standing in one of the railway stations there.) | told 
him. He gave me literally a swift kick in the pants and then said, ‘Go tomorrow to Goldfinger. I'll 
arrange for you to work with him. He's a modern architect.” After a month of working with Goldfinger, 
measuring the dimensions of rooms which he was to modernize, answering the telephone, and 
drawing Greek columns, | overheard Goldfinger saying, ‘To be an architect, one must devote one's 
life solely to architecture.” | then left him, for, as | explained, there were other things that interested me, 
music and painting for instance. Five years later, when Schoenberg asked me whether | would 
devote my life to music, | said, “Of course.” After | had been studying with him for two years, 
Schoenberg said, “In order to write music, you must have a feeling for harmony.” | then explained to 
him that | had no feeling for harmony. He then said that | would always encounter an obstacle, that it 
would be as though | came to a wall through which | could not pass. | said, “in that case | will devote 
my life to beating my head against that wall.” 


John Cage— A ‘ear From Monday 


When I first went to Paris, I did so instead of returning to Pomona College 
for my junior year. Looking around, it was Gothic architecture that 
impressed me most. And of that architecture I preferred the modest style 
of the eleventh century. And in this style it was Chartres, the Royal 
Portal where I sat on the steps reading Henry Adams. Professor Ray 
Kendal who conducted singing sessions at the Pasadena YMCA when I 

was in junior high school appeared on the seat in front of me on my train 
to Italy. He was by then a professor of music at USC on sabatical in 
Europe and touring Italy.:--I saw him again and again on this tour and 
observed that he had no taste for Giotto. In Paris my best friend, 

@ native of Paris, claimed to be the principle Schoenberg authority 

in Paris whether he was or not. Certainly he was the only one 

teaching twelve-tone music composition in Paris in 1939 and I was his 


pupil despite the painful fact I had failed first year harmony my last 


semester at Pomona. Two years later I explained to Arnold Schoenberg at 
UCLA that my friend, who was Jewish and who still lived in Paris, needed 
help to get out. of Europe. But already Paris was an occupied city. 

‘No one could be helped who lived there. ¥ too had a mind that harmony 
was an appendage though my feelings for Beethoven and Schoenberg quartets 
were a contradiction toe those ideas. Many years later I learned how 
important Pythagoras was to Islamic ideas of design. And later still 

I learned how to deal with Pythagorean principles of harmony on the 


computer in a visual way. Now I understand what Arnold Schoenberg 
gaid to John Cage. 


1° JOHN WHITNEY > PACIFIC PALISADES MARCH 1979 
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DLL LLL Phone rings in TV drama 


GAEDE GGG GEG DAM i Mh Mii hi Phone rings in house across the road 





Furnace 
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CHETHEHEEEHHNTHHHHHOTEFFTINIITIFT FIFTY Small plane 
: , T.W.A. from Paris to Kennedy 
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Paper uncrumples in wastebasket 





nN 





ERA = Willow 


Raccoon? 





Chest of drawers creaks 
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Rain on roof 
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